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Abstract 


Tables  are  presented  giving  the  Coulomb  terms  for  each 
different  wave  number  for  the  f.  c.  c.  alkali  halide  crystal 
for  a  subdivision  of  24  in  wave  number  space.  These  Coulomb 
terms  are  independent  of  the  masses  and  interionic  separation 
for  general  use.  When  the  constants  appropriate  to  a  particular 
lattice  are  used  and  repulsive  terms  added,  to  eigenfrequencies 
and  eigenvectors  can  be  computed  from  which  the  optical  properties 
in  the  far  infrared  can  be  obtained. 


The  Coulomb  Coupling  Coefficients  for  Face  Centered  Ionic  Crystals 


As  is  well  known,  any  realistic  model  for  ionic  crystals  must 

Include  the  electrostatic  interaction  of  the  crystal  ions.  Thus  in 

order  to  obtain  frequency  distribution  functions  and  related  values 

of  specific  heat  by  the  methods  of  lattice  dynamics,  the  Coulomb 

terms  must  first  be  calculated  for  a  fairly  dense  set  of  wave  vectors. 

1 

Treating  the  ions  as  point  charges,  Kellerman  derived  a  set  of  series 
for  obtaining  these  Coulomb  terms.  These  formulae  were  used  by  us 
for  obtaining  the  frequency  distribution  of  NaCl  both  at  room 
temperature  and  at  2°K.  Face  centered  ionic  crystals  require  the 
specification  of  12  types  of  Coulomb  terms  as  follows: 


(2) 

Where  Vft  is  the  cell  value  and  e  is  the  electronic  charge. 

In  both  Eq* s  (l)  and  (2),  x  and  y  can  take  on  all  three  variables 
x,y,z,  we  thus  have6  equations  each  of  type  (!)  and  (2). 
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G  and  H  are  defined  by  the  series: 
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The  components  of  i  and  m  are  integers  (positive  or  negative)  with 
the  restrictions  that  4  f}y  4  -f  i  must  be  even  and 
must  be  odd.  The  Components  of  h  axe  integers  and  must  be  either 
all  odd  or  all  even.  The  q*  s  are  the  rectangular  components  of  the 
wave  vector  6"  when  written  in  the  form  0  «  ^  ) 

where  rQ  the  interatomic  distance.  The  q* s  range  from  0  to  1  in  steps 
of  the  order  10  .  Clearly  one  can  take  only  a  minute  sample  of 

these  q*s.  Kellerman  divided  the  q  range  into  10  parts  yielding  some 
48  points  for  which  the  series  were  evaluated.  We  have  divided  the 
range  of  q's  into  24  parts  which  resulted  in  422  allowed  q* s.  The  results 
tabulated  below  were  obtained  with  the  help  of  a  IBM  704  computer. 

The  components  of  the  q’ 6  are  written  in  integer  form  and  should  be 

,  24  12 

divided  by  24.  Thus  the  first  wave  vector  is  actually  0. 


The  Coulomb  terms  are  written  in  the  order 
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An  estimate  of  the  accuracy  can  be  obtained  from  the  relations 
given  by  Kellennan: 


;  {  !  These  are  seen  to  hold  extremely  veil  for  all  cases. 

!  j  : 
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